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It harr been found that CRES 301 auffers a losa i n  fatigue rtre43th .t 
l iquid hydrogen temperatures. These CRES 310 specbens were teated in 
an effort to find a material vlth bettar fa t igw properties ut e?. 

The objective of the t e s t  was to determine the stat la  and fatigue propsrtier 
of joints fabricated from QiEs 310 a l l o y  at roan temperature, =!00F, and 
423OF. 

CONCLUSIONS 

1, 

2. 

3. 

4. 

The ultlmate tensile rtrength of the CRES 310 specimens increw& 
an average of 26.6% ficm room tompewattare to =32OOP, and 9,s 
fia -32OOP to e?. 

CRE3 3lO butt welded a p l l c e  jo in ts  had greater fatigue rtr- 
rt -423OP than did production CF?.ES 301 JoiOt.. 



Th. *PO*- W O ~  Of 6BES 310, 7% Oold roll&, 0s eOQ0, mil 
44942, 
figure 1. There are four rows of resistance spokrelQ on each rib 
of the buttweld, The outside (Ist) row has semen equally 
epOtWeld8, The spadng of the other row8 i r  rbm in -0 a. 

M 4S3l. The configuration of the rpedmena f r  ahm in - 
loim tensile tpedmena and six fatigue specimens were tested. 3%. 
nine tensile spechens consirted of three specimens to be tested at 
room temperature, three at -32OOP, and three a t  -4230F. 
fatiguu epeofinens consisted of three specimens to be tested at -32OOF, 

The 83s  

and three at 423OP. 

The tensile and fatigue specimens to be tested at -32CPF were placed 
i n  a tank which was f i l l e d  with liquid nitrogen, The test sections of 
the  tensile and fatigue spechens to be tested at -423OF' were placed 
i n  a vacuum jacketed liquid hydrogen container. The vacuum ja&& WIU 
then placed i n  a Uquid nitrogen tank to reduce heat loa1. 

A h+atrllc rtm applied both tenaile ~ t i m a i i  and iatigm ~oac~t,, ~h. 
pieton area of the ram was 10.2 rq. in. 
test gage, The tensile t e s t  strain rate was .001 inches/hcl&n, to 
yleld, The cycllng stress levels w e r e  0 to l40,OOO psi and were applied 
at  a rate of 6 oycles/laiaute, The nmber of cycler required to produa 
a leak and the nuuber of cycler to failure were recorded. The u p e a  
that survived 2000 cycles, ware s ta t i c  loaded to failure after 2000 moa 

Ressurawere read on a Helm 

'0 

Priction of the rpstsla uaa detarmiwd to be 25 psi, The d e h i l a  of fh. 
test apparatus are dercribd in t e s t  report 7 E 2169 and 7 E m. 

.- 



- 
The result8 of the stat ic  test are shown In Hguro 2, The restllt. of 
the fatigue test are ahown i n  F-e 3o Figure 4 compare8 tho rmulto 
Of 8 FdUrr b S t  Ath 9, COWDO t o  thi6 b S t  with 6-m. .nd 
gives the joint o f l l d e ~ .  

Figure 5 compares the ultimate tensile strength of 
temperature, -3200F, and -423OF. 
tensile strength of CRES 310 is lower than the u l t h t e  tensile 134~- 
of CRFS 301 at  room taaperature approldmately the 681~8 at -32CPF, ud 
-her a t  423OF. Figure 5 also shows that while the ultimate tensile 
e e n g t h  of r $  301 increases very little from -320oF to -42PF, CRgg 
310 has a marked incFeaee, 

The results of the static tests as shown in Figure 2 indicate that CRES 
310 has good welded joint strength at  =!423"F, as the failure occurred 
amy from t he  weld, 

Ffgure 4 a l s o  compares fatigue data of CRES 310 to CRES E.F.H. 301 at  
-32CPF and 4 3 O F O  
strength than CRES 310 at  -%()OF, but that CRES 3 0  has a greater 
fatigue strength at  -4230P0 than CRES 301. 
uycled frcxn bl@,OOO p6l skin stress had only one leak in 2000 cyal.r. 

3Ol  at  r o a  
It can be seen that the u l h t e  

It can be 8een that (RES 301 has greater fatigue 

The CRIlS 310 S ~ & I O M  
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FATIGUE DATA COMPARISON OF CRFS 310 
TO CRES 301 A!I - 3 W F  AND -423'F 

Sheet fatigue stress values were O t o  fi0,OOO pa4 

hi l tpa  
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